Melatonin attenuates the amphetamine-induced decrease in vesicular monoamine transporter-2 expression in postnatal rat striatum.
The vesicular monoamine transporter-2 (VMAT-2) is responsible for packaging intraneuronal dopamine into synaptic vesicles in preparation for synaptic release and is a critical regulator of cytoplasmic dopamine levels and dopaminergic function. It has long been recognized that VMAT-2 is also a critical mediator of amphetamine-induced dopamine release. Amphetamine-induced lesions during development have the potential to produce numerous permanent abnormalities in neural circuitry and function. Therefore, in the present study, we investigated the effects of amphetamine on the levels of VMAT-2, α-synuclein and phosphorylated tyrosine hydroxylase in the striatum of neonatal rats. We found that chronic amphetamine administration in postnatal rats produces dopaminergic deficits in the striatum, including decreases in the levels of VMAT-2 and phosphorylated tyrosine hydroxylase. In addition, an increase in α-synuclein expression was observed in the striatum of postnatal rats following chronic amphetamine treatment. Furthermore, we identified a role of (10mg/kg) melatonin, a methoxyindole released from the pineal gland, in attenuating the detrimental effects of amphetamine on dopaminergic neurons.